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INTRODUCTION: 


The Ottawa Street sanitary landfill is located immediately 
adjacent to Redhill Creek. The creek has a total drainage 
area of 21.2 square miles, and the entire watershed is being 
rapidly urbanized. Numerous storm and four combined sewer 
storm by-passes discharge to the creek. Base flow in the 
vicinity of the landfill during the study period was approxi- 
mately 1 to 2 cfs. The landfill has been active for 20 

years and has accepted domestic and industrial waste throughout 
its lifespan. The site is reapidly approaching capacity and 
is to be closed by 1980. Leachate springs and runoff from 
the landfill have been reaching Redhill Creek for many years 
(H.R.C.A., 1975). A visual inspection shows that in several 
places the toe of the landfill is encroaching on the water- 
course. Further interest in this landfill was stimulated by 
the disposal of liquid industrial wastes and the operation 

of a heavy metal fixation plant at this site. Early this 
spring, the Municipal and Private Section of the West Central 
Region requested that a study be carried out to quantify the 
effects of the landfill on Redhill Creek. 


SURVEY METHODS: 


Sampling stations were selected as shown in Figure 1 along 
Redhill Creek. Leachate springs and surface runoff from the 
sanitary landfill were sampled to determine the nature of 
the waste loadings. Upstream controls RH14, RH15 and RH12 
were selected to determine background levels in Redhill 
Creek. Downstream RH13 and RH11 were used to show overall 
effects on the creek. The station at Mount Albion Falls 
(RH11) was selected to allow for contribution to the creek 


from any contaminated ground water in the area. 


Samples were obtained by the M.O.E. in the first half of 
each month (March, April, May, June) during the period of 
higher streamflows in Redhill Creek. The Regional Munici- 


pality of Hamilton-Wentworth carried out a series of sampling 
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during the second half of each month. During low summer 
flows’ (1 to 2rcts at tne Landfill) che sampling frequencies 


were increased to twice a month (July, August) by the M.O.E. 


LEACHATE : 


Theoretical calculations on the volume of leachate generation 
based on average yearly rainfall and average infiltration 

for landfill sites indicate that an estimated volume of 25 X 
10° gallons per year could be infiltrating the landfill site 
(Fenn et al, 1975, Hydrology Consultants Limited, 1976). 
Estimated flows out of this site (including leachate springs 
and runoff) total about 10 gallons per minute or approximately 
5.25 x 106 gallons per year. A possible reason for this 
difference is that the landfill has not yet reached field 
capacity. That is, the interstitial voids in the waste are 
still filling. When these are full and the site has reached 
field capacity, the actual volume of leachate leaving the 
landfill should equal the amount of infiltration. Thus, the 
potential exists for increased leachate generation in the 


future. 


Steps to seal the landfill to minimize infiltration should 
have a high priority. This would include stabilizing the 
sides, covering with a layer of clay, and the establishment 


of vegetation on the surface. 


The chemical nature of the leachate is shown in Table l. 
Heavy metals were all present at very low levels and did not 
seem to be a cause for concern. Bacterial degradation of 
organic refuse in the landfill results in the production of 
weak organic acids through fermentation, and where oxygen is 
available, an increase in the partial pressure of CO) and a 
resultant decrease in pH (Berner, 1971). This lowering Of 
pH will increase the solubility of the heavy metals. When 


the leachate leaves the landfill and equilibrates with the 


TABLE 1 


COMPOSITION OF LEACHATES IN mg/l 


STATION TOTAL SOLIDS COD CHLORIDES NH TKN TOTAL P 
RH16 x 10,950 ~ 1,600 2,900 260 320 ae 

s 3,100 800 870 55 61 .8 
RH17 x 8,600 2,700 1,800 450 660 10.0 

s 1,200 1,400 330 100 160 253 
RH18 X 8,000 1,200 2,800 120 150 A 

s 2,700 380 2,100 32 27 .70 

TABLE 2 


HEAVY METALS IN LEACHATES IN mg/1 


STATION CADMIUM COPPER LEAD NICKEL ZINC 
RH16 X .008 .048 <.06 ALSO 2295 
s .- 006 “(QPL .046 .062 BOWS 
RHL7 Xx .008 -095 <.06 .06 5.1310) 
s - 004 .064 0 0 .042 
RH18 Xx .008 On S54 B24 -694 
s .007 .044 ele e154. . 646 
Note: xX = Arithmetic Mean 


Standard Deviation 


0?) 
ll 


atmosphere, "degasing" of co, and/or oxidation of the organic 
acids results in an increase in the pH, thereby decreasing 
the solubility of the metals. Thus metals in the leachate 
are precipitated in the outer fringe of the landfill and do 
not migrate beyond. A shallow well was drilled to a depth 

of three meters into the interim cover material at station 
RH17. Samples from this well did not reveal appreciable 


concentrations of soluble metals at this depth in the landfill. 


The leachate contained high levels of chlorides (approximately 
2,000 mg/L), COD (approximately 1,500 mg/l), and total 

solids (approximately 9,000 mg/l). BOD values were lower 

than expected but this may have been due to the toxicity of 
the concentrated leachate to the seed organisms. Interference 
in measurements of BOD in landfill leachate is a common 


analytical ‘problem (Mooi7 1975). 


The nutrient levels in the leachate were extremely high, 
particularily the nitrogens. Total Kjeldahl Nitrogen (TKN) 
and Free Ammonia concentrations in excess of 200 to 250 ppm 
were common. Values of nitrate and nitrite were very low 
reflecting the reduced nature of the waste. Total Phosphorus 
concentrations were high ranging from 2.5 to 10 ppm. Soluble 
Phosphorus varied from 1 to 4.5 ppm. All dissolved oxygen 


measurements made on the leachate revealed 0.0 D.O. 


The results of individual samples of the leachate throughout 
the site were highly variable; however, the samples taken 
from individual locations in the landfill over the study 
period revealed consistent chemical characteristics, probably 
due to the nature of the degrading refuse in the source 


area. 


Chemical concentrations of the Upper Ottawa leachate did not 
appear significantly different from the range of values for 

leachate from other sanitary landfills (Hughes et al, 1971; 

Gritfins et al; 1976). 


EFFECTS ON REDHILL CREEK: 


Organic Chemicals 


Samples taken at RH11 contained phenol concentrations of 0.1 
ug/l. PCBs were present at .03 ug/l in Redhill Creek at 
Mount Albion Falls (RH11). Samples of the leachate from the 
site taken in 1977 produced results of .2 to «9 ug/l (Ehlert, 
1978). PCB levels measured in the creek were identical 


above and below the landfill (.03 ug/l). 


Heavy Metals 


Figures 2 through 9 show the level of various metals in 
Redhill Creek as it flows past the landfill site... It can be 
clearly seen that values of As, Cd, Cu, Pb, Fe, Mn, and Ni 
did not significantly increase downstream. Zinc increased 
two and on-half times from .025 mg/l to .060 mg/l at Mount 
Abbion Falls. 


To determine the nature of the variation of individual metal 
concentrations, the sample results for Fe and Zn were cor- 
related with suspended solids and turbidity for all stations. 
While turbidity did not display any relationship with the 
metal concentrations, suspended solids showed a positive 
correlation with both Fe and Zn at the 99% confidence level. 
Most of the metals were therefore being transported sorbed 
on the surface of the particulate fraction and are not in 
the dissolved phase. These results are shown in Figures 10 
ana fil, 


Chemical Parameters 


Figures 12 through 26 show variations in conventional chemical 
parameters in Redhill Creek. Concentrations of most of the 
parameters (conductivity, total solids and chlorides) increased 
slightly immediately below the landfill (RH13) but fell to 
background levels at Mount Albion Falls (RH11). 


More serious are the effects of the various products of 
Organic degradation on the stream. Mean BODs levels increased 
Erom- 1.2 mg/l €o 3.5 mg/l downstream of the, landfill. All 

of the nitrogens increased dramatically, primarily due to 

the addition of ammonia from the landfill, resulting in the 
immediate oxidation of a small fraction of this, giving 

large apparent increases in the concentrations of NO, and 

NO3. Phosphorus does not appear to be a problem attribu- 
table to leachates from the landfill site. 


Bacteria 


Figures 27 through 30 present bacteria levels in Redhill 

Creek above the escarpment. Each graph shows clearly that 

the Upper Ottawa Landfill was not causing bacterial problems 
in the creek. It is readily apparent that bacterial pollution 
was entering the creek between Upper Gage and Upper Ottawa 
Streets above the landfill site. The contamination was 
probably coming from sanitary leakage to storm sewers in the 
new residential development in this area. The faecal coliform 
to faecal streptoccus ratio indicates on certain days the 


bacteria were of recent human origin. 


DISCUSSION: 


The data collected by the M.O.E. and the Regional Municipality of 
Hamilton-Wentworth are in reasonable agreement and do not 
contradict each other. The degradation of Redhill Creek by 
the Upper Ottawa landfill site is limited mainly to those 
parameters released by the organic decomposition of domestic 
waste. Specifically BOD, TDS and NH3 all increased markedly 
due to the landfill. Metals, however, do not appear to be a 
problem, and the most severe bacterial contamination is a 
result of other sources. The most significant factor in 

this is the low volume (compared to streamflow) of highly 
concentrated leachate reaching Redhill Creek and the resultant 


dilution of the wastes. It was anticipated that greater . 


effects on water quality would be observed during periods of @ 
low streamflow but this has not been the case. A study of 
chlorides, turbidity, total solids and free ammonia at 
stations RHl11l and RH13 showed no discernible seasonal trends. 
This is probably due to the relationship of the streamflow 
and leachate generation to rainfall, and the seasonal effects 
of evapotranspiration on infiltration. The infiltration 
fraction of the precipitation is the principal contributor 

to leachate generation from the sanitary landfill, excluding 
liquid wastes dumped at the site. During 1978, approximately 
3.3 xX 108 gallons of liquid industrial wastes will be land- 
filled. This represents approximately 13% of the total 
infiltration. During late spring, summer and early fall, 
evaporation rates are adequate to prevent or greatly reduce 
percolation or infiltration of rainfall into the refuse 
(Rovers and Farquhar; Fenn et al, 1975). This results in 
lower volumes of leachate generation. Maximum infiltration 
occurs during spring thaw (Rovers and Farquhar) concomitant 


with peak streamflow. 


CONCLUSION: 


oF Heavy metals are not escaping from the Upper Ottawa 


Landfill site in appreciable quantities. 

Zs The major source of bacterial contamination of Redhill 
Creek above the escarpment is from the residential 
development upstream of the landfill. 

Dy. PCBs and phenols are not a problem. 

re Pollution of the creek from the landfill is limited to 
the organic breakdown products of domestic refuse, of 


which BOD and free ammonia are the most serious. 


SH, The potential exists for increased leachate generation 


at the site when the landfill reaches field capacity. 


RECOMMENDATIONS: 


Steps should be taken to reduce the amount of the 
infiltration of precipitation at the landfill. These 
include the application of a clay final cover, the 
establishment of vegetation on the above cover and the 
stabilization of the sides of the landfill above Redhill 


Creek. 


Due to the steep sides of the landfill adjacent to 
Redhill Creek, the possibility of erosional problems 
will exist here for years to come. Routine maintenance 


will be required to keep this under control. 


ets 
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APPENDIX 1 


Graphical Representation of Data 


i The points connected by horizontal lines represent 
sampling stations in Redhill Creek itself (RH11, RH13, 
RH14 and RH15). 


Ds The points not connected by these lines represent 


tributaries or discharges to the creek. 


54 The vertical lines above and below each sample point 


represent the standard deviation of the mean. 
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Zak 


18 


ae 


rpuidH 


Le 


ZOD eq 


Ze 


S.S. VERSUS FE | 


200 300 400 


SUSPENDED SOLIDS 


FIGURE ]}1 Relationship between Suspended Solids and 


Total Lren-. 


500 


i io oe om ff me me mR Be 


SS Ge GY Se Oe Oo 36 ew ee Re EE ES 


eoeoeeereeee sree ece eee seeeseeeereer eee eeseeeeeeeseenesen 


as 
SHON SI ECOG OCIOROC OL ROE OID =: 
c= 


eeceoeceee ee eee eee ese eeas 


eeoeoe eee eo eee eee eee we oe ot 


Sioelvilsielcletetels(alelero Gite 


SIE RE RR, 8 


eee e eee eee eee eses 
eoceeeeeoe see eoeeeee 


coerce ereeoseeee sere seereesecee sees eseeere cere eeee ee . cee eoeceecee 
$9) (@) OOO) 0) (0) OL e).€7 06,812 61 @ 18.0.0) @ 6 0014) 60) 016 6 0161 4)/5 016) 616 Bailie o ele) eel © cele eis elelcielele sees cle elclele 


STO aM FY OMY cocceemmemnec nce 


of 


Direction 


RtHAS 


and Point Sources 


FIGURE 12 


pH 


ss Rechill Creek Stations 
Oo -arib. 


FIGURE 13 


CONDUCTIVITY 


* Redhill Creek Stations 


eeeeereee 
B16 4 6.66 29.5 5 '6 6 6 BOO 6 6 0 8 O16 


{SC ISS at SOCOM IE IC Om | 
0 © 0) 0 66 4 © 6 6.6 6 0 6 6 4106 Ve 6 06 8 04686 6 6 6 0 60 868 6 0 4S 
wee ee eee ee eee eeeereeeeeee reese eeeeseeeeeeeeees 
peo eee eee eee eee eeseereeeesreereeeereee eset eeeeeee 


and Point Sources 


So feyeabs 


ee a 


eeoerr eee eesee 


. 
eee eee ween ewe eee ese reeeers eee eee eee wee eeee 


eee ewer ee eereeeeeeeeeereereseeeeere eee eee eee eee 


ers 
Golnted ieee tel ie apie ype ech Ne: Cogimiane panel Stoo 
Lebo. w CS GO MO 6 ww E Owe 6 HOS Oe OE 8 bw Be O08) 64 [ sy 


eee eee e eer eee ee eee eseseeesee sere eee oti « 
seme meee eee eee eee reese eeeeeeeee eee es Kee 


eee ewe wre w weer ewr eer eeeeeeeeeeeee 


eee eee eee eee e eee eeeeeseeeseeeeseeeeeeeeas 
eee ere ree eee eee eseeseeeeeeeseeseeeeeseesess 
eee eee ee er eer eeeeeerseeeeeeereeeeeeseeeees 
eee eee eee ee eee eee eee eeeeseeseeeeeeeeeeee 


ee ne en ee 


RH15 


a 
1200 
950 
700 


ol omens wo /soywoud!w 


Stcamflow 


of 


2 OS Oe Ge) a a aD 


tot ie 


eeoeeeeerceeeeeeeesocee ee eeoeeeeeseeeveeese 
eoeewereer eee eee e eee ee eeeeeeoeseee ee eeceees 
eoeeoeeeeeeoee eee seeeeceeeeeeee see eseees 


eoeoeereeroee eee eeeeeeeeeseeeeeeeeeeseeseeseeeeeeoeos 
Peo ereeeseeoeceeee ees eeeeereeeeeeeeeeeeeeeeeeeesene 
eeoeoeceereereeeeeer eee e eee eeeeseereeeeeseeeeeeesesese 
eoweeeoeeeeeeee ee eeeeeeeeeaneeeeeereeeeeseeeeeeese 
Pe cece eee eee ee ese eee eee eee eeeeeseeeeeeesesreeaee 


eeoeeeeeeee eee eeeoeee se ee eeeeeeesee es 
e@eeeeereeeeeesee eee ees eeeeeeeeeesene . 
eXelioWalafelisiolsialeleiel clei clelolelevelehalaieketels aie tareivead < 
eooeceeseceoeoeeeeoeoe ecco eee ee ee eee © Og ® 


eeoereceeeseeceeeeeereecesreeeeee see seeeeeeeeeeeeereeoes 
eeoeereereeeeaeseeeeeeceeceeeeeeeeeeeeeeeeeseeseeeoe 
eeoeoeewewesceeseee eee ereerseeeeeeseoeeeeeeece ees e oases 
eeovceeeeeceeoeoeaee ee eeeseeeevoeeseeeeeeeseseeseseeeoseeeon 


@eoeeeeceeceoeveececvneeeeeeresoceeseees e 
posse eceo ee eee seee eee eeee eee eeeseeeeeeseeeeeeoeores ees eoeereeceeeceosceeseeceeseseceseeeeeeeee ce 
coesceereeceece eee eee sesees eee eoereeeeseeseeseeeeseoes 


Poser eeoeeceeeveeeeeererneeeeeoeseeeeeseeeeoeereesee ee eee 


eeceereseeece esc eceocse see eoew ee eee eee sees 
e@eoeoeeeseeeeeseecereeeeeoeeveeeeeeeoeeece 
eeereereeeseeecee cee ee see eeseseseseeoes 


eeoeeeeesvoeeeceeseeeceeereoeseeeesesenese 
eeoeoeeoeeoeeos esos ee eseeceeeeese ee eeseones 
eorevecece ree ee eeceeeeeeeeeaeeeenee eee 


eeereeetcesceoeseeeoeex2e see eseoeeseeseeeeeeeeseseeeseeseee 
eeoereereoereseereeee eee eeeoseeeeseeseeoeeeer ee eeeeeeese 


n 
ci) 
O 
4 
3 
O 

ep) 
Vv 
S 

“d 
O 
ra 
T 
S 
6 


* Redhill Creek Stations 
© Trib, 


FIGURE 14 
TOTAL SOLIDS 


i—} S [—} 
i=] S S 
Ca, = a 


Mies | / Su) ul Uol}es}uaIu0) 


RH11 


RHA7{ | RH12 


RH14 


RH15 


RH16 


Steamflow ————__—> 


of 


Direction 


Rte cole Data C+ Se) /0) SO) 6 tae ele! we) ere) CREOLE AOC e eR ESR eS Oe CREE Se Gey OR a eee ee ae 


eo eee en 


= SS 

RS a ees ier Sr SIO ric On OU Io GUC nIae DE OOO OF £0 Doo CUE OO Gn 
siekai ciel visiarelaiel isis eke terelele 

Avaraieieieieleleleiclaleieinleveteleiors 


Acie a tere\e Sie ae ele eleva Gielereterals @ietS(e) 8 CeO) 6tai eS etevale) eels lelele res ere Reis See Sie eh ois) ee 
aiwigi@ sie te ale taleta eels) mie: s ele ese) eal eee sce (ST Sie o) Ole) 6 81S Ose laire ere Se 6 8 aS he OR ie) e5e 
ae aie rele eS. 1q) ae be Sel wl Oe 816) 6106) OOS OG O1s Oe wa O11 886) e 1618S O 618 BS SRR Ore LS Ole eo eee ereeseee ree eeeees 
Pe 
6) 8 (eu we 8 8 e mao. 6 26 «610 seer err eee reser ed eee menos re ey ecco ere eee eres esse esere 
66. a8 ele fendm 6) eo Oeher a oO elas e mg) 6) B81 eB ee ere OR bia Cele USO lee wile 06.5) 0 86 xe alae Pr ee eee ee 
SiG eile eee ele ale ere ele er aliete) aie) ad She) CR Cie e ehe 6: 658 Se) OER aS SS PS ee ele ea ele 
A eat wle eee Shei dl ee-e Cm O16 ws 1S 'ee 6NOh Male Mie, Wied Mies S S/S ONS a eee CV See ew DS Bee 


eae Ge tai a alee 6m) 6) 6) 6 Ore. a O SOO ale: OSS 1 a RD RM ORS 8 OSM eee ee AS Are eee 


Ce aececceorcrccessceseceeoe 
coc ere c cc eceesccccccocce ze 
cDraiae-a ee wa aiale Kaien bisia ele 
ee oe) 
Cee ee rere rercerseccece es ue 


3 6 0\ele« 6.¢ 6e\ele es0le'e 0 0 0100 '0.0 0 3G i= 


Se wb ete) ole 16 SOs 6) GTONSKOCe) 001010 G61 416.616 0 C10) O10 (Sle 180 (See ea eae eae Oe eee erro secre erereeersesesee . 
NN a 8 SG SR OSES) SINC S Be A eT ea ae alec va was Gat a ook GAN oreo lnidimnle cin ce fnin e we e ai o 
eee OOM B16 Ww Ce Oe. © 61 eNe) Bry Ghels) G1a 01 S016 1008 S'S 8) SNe SS OR eS Bie Wee, Cee ae ae a ae ee ee ee ee ee ee ee  - 
Sale! 01606 (e568 668. @ Ole Oates hela Se Gee Ole ES Oe OE eee SC, S eS ee O80 SMe e@eeneeeeee eee aeeeeeeeneee eee e eee . 
G Ghe tee eevee ele Onl e Ole, She) 816, OF a ela 6.618) Std) -6, 0 SIGE SS) OO) 61.618) 6/8) O'S O18 MF 67 S10, 6580 ANG MON a Cale Sie Oe me 2816108 LS eae pes SF 


CL6lis © Oe Gwe lw 6.9 )e).65 61001 e Sele & 61618 SO 'e:41O CO Sa BS B18 29 41916 S182) 0'6 eeoe eee eere eee eeeeeeeseeeeeeeeeee eee 
eee e eee ese ereereeee eee eseeeeeeeeeeee 
eo 6 @ 6 GhO'S\6 ©) @ Oe Oe BOTS BC'S SG O16 OHS CAS 1E Bi OTS 8 O10) 9) O18 Sia C8 SO) 8 eeoereeeseeeeeeeeoeeseeeeeseeseeeeeee eee 
ceooeeeee 


COCO SHOSSHSESCHOOHSHSHHSSHSHESOHHSHOHHTSEHTHHHEHHSTHHEHHEHHOHEE®O eee eerewr eee eer eeeeeeeereeeeee eeoeeeee 


1] 
ved) 
oO 
4 
= 
O 
ep) 
zB) 
S 
“d 
Oo 
Ay 
ue) 
S 
o 


SUSPENDED SOLIDS 
* Redhill Creek Stations 


ELGURE, 15 
® Trib. 


i—] 
be) 


f—} 
= 


Miflecmens | / SU Ul uolyes}UIIU0N 


20 


RH11 


RH12 
RH13 
RH16 


RH17 


RH14 


Steamflow ——__—-3> 


RH15 


of 


Direction 


CO ee 
(ais ohn‘ la 0° kh dk i i ‘Ul hls dh nh i 


coeoeee ecoe eee eee sr ese eee sess eosene 
eee eee eee eee eeeeseeeeeeeeesesreeeseeeseseseseseeesreresoeoe eeeceveevecereeoesece 
ee eceee eee cere eseeerereeereeeeeeeeereeseoeoses eee eoeeese creer seceeree ececeececes esc eeee 
eceesceeereee eee ee reer eee sees eseseeereseens oo eee reer sceeeeseereses eo ee Moe eee ececeeeces ece 
coerce eee rere ee eee e seer ee ese ees eeesseeseereseseeseesereesesecsreses ° eeceoesncecececes 
ceo eee ese eee eeeeeeeeoreeesesreseseseseeeeeeeresreseeseeeeeereoeeeese ee eeeeoce 
coe eceere ree oes eeeesee eee ee eeoTeoeeeseeeoeeeseeeesEeseeeeoee eoceeseeeeereveezpe 
eeoeee eeoeveeeveeeeeoeeeeeeeeeeer eee eevee eeeeoe eeeoveeveee e@ecoeveeveeebeo eee 
. eoeoecereeeeseeeeeeeereerereeeoeeseeeeeeeeeszaeeeeeeeenee e@eeceeeeveee eeoeeoesesece eee e ogee 
eceeceee sre eceeeeseeoeeeeseeeseseeeeseeeeseece eoeoseeseeoeeeerecccs eeecese e . 
eeocecere ee eeseeeseeereeereeeeesceeeteseseeseeeeseseeeeseeoeseeeeeesese eeceeeoer cos eee ee omens 
eevee ee soe eee eeeeeos eeoeesesreee sere oe seseeseceeeoeeeeee atolers o ate tele leroie ee teehee 
eoceoer ee eee eer oeereeseseeseseoeereseeoeeeeeoeseseeseseeseeesevese eceoecceccecece cc o offs 
eee eeeeecseeeese ees oes eeeseseeeeeeseeseeeseeseseesreeseeeeeseoes lec e esc es cose seese © 
Cece seere ee sceeneeeeeeseseseeseseeeeseEsesreseerneseeeeeeeeeseseesese aketateiwieketeiotsm@en io 
eoeececeer ee eece eee eee eeeeseseeoeaoeee eeceoeesve eee eoereeoeeeeeves eecececece sec eve eee s ate o 
eeoeceeeececesce eee see essere ee ee eeeseeooeresoserecseneeeeseeeosoees eoeseeeeeececoe © 
eeoeocece eee eos eeeeseeceeeeeeeee ees eeeseeeeeeeoeecseeseeseeseeeeseos ee eeoeecosces 


eeoeceoseereoeos eo eocee ee eeereeseeoeereeeeeerees er ee eeeseeseeoneeeeeoe eecvceeoeveceseoeerneer eevee 


A RAE EO RT A A ND RN ED OR GD OR GD ND ome AO <P RY DT A LGR GE KORY RA aR WOR 


and Point Sources 


mm) 
S 
16) 

“A 
of 
© 
p 
n 

“ 
ve) 
cD) 
4 

O 

o 

I 

“i 

G 

T 
) 

m% 
*% 


FIGURE 16 
LURE aD Wihy. 
e Trib. 


aS i—) 
~* N 


firs / 8 Ul =I} BuQUIIU0N 


I —) ° 
er 


RH11 


RH17} | RH12 


RH14 


RH15 


RH16 


Steamflow ———___—-J>> 


of 


Direction 


eee eae eae ee ee Oe a ee eo ee ee ee Oe ee es ee eT ED a I RN ID eo ae eo al 
JARI or ese ee ee ee ei ee Pie a ae Ge ee hk ee ee i 
Serr ree Tee ee eee CT OC ee ee re ee Re ee Oe eA ew ee, i at Dede i tle 
Cle Eb alee 60m Oe 01a Ohl ele 926 6.018.808 010 Om 0 0) Sie 6 Pt Sie e's ee 6) eS Oe 


Ssh eee ees si Oe AS we Se Sk ek Se ee Pe SO SES S.C ee ee Re Oe ee ee eS OS SSS ee Se ke ee oe 
eeceeereereoreeec eee ectecee ene enesreseeneeeveseseeseees seer er eee corre e re sreese reer eee 
seer eee cK bse ee aw ee Wee Clee We Bae Ob Ole a ane Bie, Cele Cw, 88 ew SCADEE SEC BWACC C6 © 6 eS KX AB Owe WR) S,0 
ere Cc ee ee oe ee eee RO, I IE CIS OP ae DR Ne i eae ot te 
igen ale bre pele. e. Oe eats wel @ #66 Cinta 6 RaiN O18 w SOTO 6 a O6)O) 8) 6) MOAR eRe RO RL ee ee OS Oe ee ee ee ele nee oe eee ere 
werrrrrcr ss cree er ee ee a ee ee ee ee eS ek Se ee EO hd eee . 


S60 ei 6 OLS 6m, © 10.0, © Oe Oe 660) 6.8 6.8) 9,0. 6s 2S MESO ew ee ee) Be ee) Re, OSS ee 


66 ele 01k baw ee 6) aS Ol Pte O58 Le 8 Ole Oe 0 8 RS BS Cee) 6S. 614) 8 Se Se) Rees) 2S) Pee) S 
ae een S58 616 © a (0.8 61616 8.6.88 6 .0t A 6 06D 8 8 SS 61S RS OSS Pw OS OD 9) SO) Oe 8, SS © 


Pee we ee ie ik me ee ee ec ee ee ee ee ee 
gam C6d OBO See Oe 6 8 ae eee we CeO RRO OO S'S). 6 Fe See) O87 ee 08S ee Se a ee ee eoeoerereererer eer eeeeee eee . 
a <a e S'S O66 6. 6.615810) 6) 66 6.0 6 O10 6.5166 08'S OS'S Bee Ae BR OA 8) Ce 6S ERS SS ee ee eee ewer ewew ewer eee eee eeeee 


Dg 0.6 6: O18 0 6 1b 6 @ 00.6)8 6.0 © 616 6.6 2) 6 A5S.8 CS h OOS OD C10. SS oC 9) B.S) 6 9 'o' A SS SS 2 8 2 Oe 
eeceoeveeeceoeeeoeeeoseseeeeereeeeeeveeseeeeeeeeeeee2 e200 0 


FIGURE 17 
CHLORIDE 


un 
S 
O 
-d 
yp 
© 
p 
(dp) 
Ae, 
9) 
0) 
H 
UO 
q 
qo 
-d 
Ae; 
OT 
1c) 
mm 
#& 


and Point Sources 


© Trib. 


7 as A GS a 


alialal’a\aieleiele elsislalaliels ele leletslela ares 
Rigte aisietaleivisielaisvee/eelsleieiels e 
atalatisiele se alsielodisie sisialeleiclelstyls 
slic bra lelale\slolel's etatwielelelelelere ee 


see ee ewe eee eeeeeeeee 
eoeeeewerereeeee eee eee e 


dl 


o 
i— 
= 


Affe | / 3 ul 01} es}UaIUY 


300 
200 


RH14 


Steamflow ——___—_s> 


RH15 


R16 


Direction 


RH11 


1 oe if a a 


RH12 
RH13 
RH16 


eeoeoeoceseeeeo eer eee er eoereeeeeeoeeeeeeeeeseeeeee ee eoee e@oeeeseoereeeeee eee eee eeeeoeeee eee eee 
Reseceseeereeeseeoce eerste seereseeeeeeeeeeeeeeeeeseeeeee eeoecereseee ere wee eoeeeeeeeeeeeeeese ene 
foc oeoee oe eco eee eee eee sees eeeesesreeeeeeeeeeeeeeeeees 
corer eeeceoer eee eee ere ee eaeeeeeeeeeeeeeeseeeezeee ee ee 
tec eo eee e ee eoeoeeeeeeseeeee sree eeeeeeneeseeeees eee eee e ee 


RH17 


eee reco rer er seseseesesereesseeoces 
eee ees eerecessesecsrseeesseseeseen . 
Cr ce oe 
eee cere reese eersreeesesrseeesece & age 
eo eee resce eer cecece ses esce sss eos emee 
eeeaeeneoeveveeeeeeeeeseeeeeeaeeee eo eee e 
Coe errr cccvrccccccccec ccc ec ce off} 
OC Oe Ce ° 
Ce ee ° 
jee eee er cece e reece esesreereceeoeec eos aoe 


jeeceseeoeeoeceseeeeseeeseeeeoeeeeeeee 


eeoeveeceeoeseeceoseeeoeeeeeseee oes ese 


ecoeceeceaeraereeeceoeaeeeeereeaeeeeeeev eee eese sr eoeeeeeeoeeeese eeceeeeeeooeereeeeceweese eee ee eee eon e 


RH14 
Steamflow ———__—p>- 


of 


Direction 


{BR GENS aaa) Gea St a was Ge OY ES 


RH15 


and Point Sources 


@ Trib; 


: : : 


ive) 
ffs | / 8 Ul = O1}RUZUBIUOD 


79) 
& 
oO 
“A 
Vv 
© 
BS) 
un 
4 
cc) 
ced) 
+S) 
UO 
i 
— 
-d 
G 
8) 
vO 
o4 
* 


FIGURE 18 
ALKALINITY 


2 ow ome mon 5 SD eS 


O06 GS) Sh wiS O10 6 0106 6 06 0618: GOS a Re OE) 6) A'S 'C OS O18 6) 66 O'S 0 8 0010) 68 4),6' 6180) 6S 0!0)'0)'8) 6) 8's 8) 00) 40.8 eeoeereeeeeeeee 
f @ ote e elu ie b6 | Wie) See 6) BKeO) Bese 6.60.60 8) 4 10 e)e 6 2 0) e SRO O18 Og RS 8:16) Be 8 S06) #6 10) 48) 998, 6 88 Ee eeeoeeeeeeeee 
s) @616 6. 6 69 0101006016 610i 6.0.6) O10 0 CW 4.6) 0 Ne 610.6) 00.0 <0 0018 0 M0 BS) 9) 9 'O\s\'058 6 m0) 6) 88 6 8 Se 2 Bee eevee eeereeee 
se 6 ©) SOO SS 016 61 0 016.610! 86) b10) O18) SO O16 80 © BOB (OS. 6 60 6 0101016 e (2 2 2) 8D OH SSS SN) O18) e688) SS 8 ee Oe SS oo eoeeeeeeee 
Dc @le) Cibseka ere b. 0 0l 8) a 6.e 61S 8 One O58 O18) O10) BUSH ASR OLED O O16 81S ig Cee MOS 8 RR SSeS 18 68) Se) ESN sO 8 See eee wee eeeees 

eoeoeeeeeeeeee aeececececec eee ereersees eee e eee eresee Pe seer wr reer eee erere «coe eee eee ene 

«e010 eaten la oS Sa alm Oe, ©. 0 OB Wee ey a OOO Oe ele) MONO 8) CIR, Re a we EO Oe Oe a Oe Be a we eeeeeerewene 
ela ele.d ala 6) 6 0:66.46) 6-016) ©)5.0 OLE: O60 O)610 6 By 66S OOO 86) 6S 0 C06) OR 9 a we Ee eee. OR Be) CSS FEN e eeeeeeeaees 
ee melw wr ele) Ok Of e1e, ©1616 bya See: Oe 016166 mi Sele OS OO. Sie) De OSS: 6 OPO 8 we SOO O18) SS, Oe eS 8 ee eS eRe eeceeeeee . 


Qe ele o). 6a ONOOLe (0.640. 6 @ Cine) a 61d O10. O16. 6, £8 8 9.081010) 48 OCW) 40 60'S, 0818! OE 81S SACS) BSS OO) 8) 8) 61S S 69 O16) See ee oo 
Si Che ele). 6) C1618) O701656. 6101659) 6 0.0).8 616 69). FR NF 88 8 OR SSE s CCB Re) BSS) O61 e OS'S SC) eS 8a 9 O18 6188 eye) See eeeree oe 
Sel Scale Chace) (60m Oe 60010056) 6) 8)! 6.8 6 WR 61S S18 81k 160106680) 0 Se £2 SC 8B) Or eS O'S SC Ae es O89 a8) 8 SES) ee Se 8 eeee . 


Dg 6. 6. © 616) 00.006 0.66, O10 O16 O)658 66) 8:6 OCC RID 6 a OO 6 6.60 16 © OCR 600,868 6.0) C8 8) 6) S18 SOO. 4) O'S 08) 20S BS) S OLS) © oeoeeee 
€ 6.6 0 6. 616, 6 6 0.6 0.6 6b) 6) 0-6 6 0,618 0:9 6 6 5 46.6 O 6'6.8 6S. 6 616.8 6 0) 2'C O'R 66) 4 WS O60 08 8 0 0 10 8 6 C8 8 OO 8 89 8 6 eoeeee 
De e.el wi) Wim Sle! BINS) COCO RIe 6 4616 SOLO dw MP Cee Cw eee OO M16 161806184 OO S18 SS OCe C1 Ow SO A Oe Ae) SO) O18) RS) 2 ees eeeee 


De COR SMO HAS OHOSSHSHEHOHSSHSEHSHEEHESHEHSHHSHTHHESHSHHSHSHEHHHEHRHHOSCHAEHSCFEHFCFFEEC HHH CHREFCECOSSSAEHSEHESOS eceee 


Sie (we... 6) 6G.) 1 GE.E Oe) O18) S10) SE. 06-6018 @ Cs MOS COS O18 61510 O'S) 8 6 816 86'S OOS 8S 6 AS 6S OR SO) A°O OO SO" Oe) Sere 2 0 UKs ceee 
0.60 8) 61:0): 01 0),0, 0100 6 6).5)S 6 6158 6 4)0 0.0) 08 4-05 06 6 9S. 6.6 8) 6 BO) O94 6 99.882 S Oe CAO) 26 0.4 S16 8 806 618 0 0)4'0)8 6 8 ee 


. 
° 


and Point Sources 


7) 
G 
Oo 
-d 
yp 
10] 
p 
WY) 
ake 
c0)) 
c¢)) 
SI 
UO 
qo 
a] 
-d 
G 
ue) 
ied) 
mM 
¥ 


FIGURE 19 
55 DAY BOD 
e Trib. 


wo f—) w 
= = 


Mffiemmems | /SuU) ul uol}esjUaIUu0) 


11 


Ri 


RH174 | R12 


— 
_ 
= 
l= = 


= 
° 
ra 
= 
os 
@ 
at 
Je] 


RH15 


RH16 


of 


Direction 


pam ons 


RH13 
RH16 


eee eere eee e eee ees aeereeseseesres ese eoseeeeseeeereoeeseeeeseeseseseeeseeseoens 
ewe oer eee eee eee eeesesseesseeseeeeeeeeeoreseeseseeeeeeereeoeesesesececoeMeseoseeeeeee2eeee8 
eeoe eee eer eee eer eseseerereseeseeseeseoeoseses ee eeeesenesesesreseeeeeseseesese 

eee ecoce ee eereoee ee eereeeereeeeeeeeseeseeeeeeeseesseeeseeeresesoeeseneeesesess 
coe eeceecee ee eeeeeeeseceeer eee eres eeeseeereeseeeeeeeeeeeeeeeseeeses ee ee eee eoeceeeeeseeeeees 
eee eee rere eee soe ewe eee eee eseseseeereoen ses esses eeereseeeoeeseseoeeseeoesseeseseceoMeseresseseosese 


RH17 


coo e reer ee er ee eecee sere eereeseeeeeeres eer ere esereereeeee eee e essere seseee ee eoceeeeeceo ens eone 
Heseeceeereeoeoes cee ee ese ee eer eereeseeeeeee eee eeeeeeeseeeeseeeeeeeeoeoeeeeeeeeseee eeceereeeeeececes 


beseeceeceeoce ec ees eeseseeeeereeeseeeseeeer eer eseeeeereeeeeeeeeeeeeeeeeeeeaeee 22 eoeeeevevcee 


a: 
ee 
a: 
RH14 
Steamflow ——____>- 


of 


Direction 


0 Ae a OU 


RH15 


and Point Sources 


i=] e 
wo i=) wo 


U01}Bujuaou0) 


CHEMICAL OXYGEN DEMAND 
* Redhill Creek Stations 


FIGURE 20 
@ Trib, 


to jy ar 


S66 OLE OL. O! WONG OS 6-050) 8650 Ww! O16) 6.0 10 C658 SO WSO C616 OOO S e506 2:S0 05600 E SS) S 1S 1818 SS SO) ROR 8) SOR OP ee 
see 6) Wie. 6:6. ele lw). 6 6166) 6) 0, oa 6 86.040 OSES OT OLR Sa 6810) OS BO renl eS 2.0 10)6) 208 SS WS 10).6)/6 SSE ORR OMe Oe Oe. 2 Bee 
00616. S.6) 6 RL Oo 6.0 OOS 6) OBR. O10 B'S, B16 0:8 0.8 8B A)/E 60) OD. S'S) 8.010 BLO 0.6) 0/2 800 2 OPO 8H O.E'e' 26509 6 8 0' 8 2 FSS 
She O86 1OLS) Gi OS) ©) OLE Oe 6) O60) Rela, O16) Se S106, B\G 50'S 6 SO 0 'E).0' 816.6 O11 DSO) S18 OS ASD) © 0S 18 SOAS OO Oe BOS RRS eee 
©0604 6 OOOO OOF OHS SHH HMAA CEH HEE EVECHESCECHEHREHSA ASA ESKS EKER ETEK EDO CO 6 O80 0.4 0 80 


a 6 6 6 6 6b 6 66 6 6 6 0.0 6:a 6 0b. 6 6'O 6 6 6 0.6 6 0 O'S 0 6.4 6:6 6 5 6.0.6 6:66. 0.0 84,48 2262664 4H 28 8 6 6:0 6 2 6 69 0 0 6810 0 
DG ©16 6 0. 6 016 0:6 6.0 © © 06 0.60 O10 6 4G OPOCHEDH HEHE OEEEEOD TEE OEHREATES ELEC ODED O SECS TLEAETEN DAC 48 
COO OCS SHEESH OHSS HEHHSHSHHSHHHEHSHEHHSSHSHHEHTEHHHOHESHSCESCESHEHECBHEHEHESHEFECHBHEESEHBSEOHHSHHHEHHE 
CCC CC CCC HOSOSHOSEHROHCHOSSOSEHEHHSSHESHSEHHHFEHOHETH HCH SOSHOHMESHEHCHEHOSEF HEHEHE CHEAEHHHOSHSE HHO OCE 
6b) 0 610.650 ©: 6 6 6 6:6) @ 0:6 6 0:8 0) 6106 6 6 0.66: 6 0 0) 6 0.6160: 66 6.5 4.5 © CBO 0:6) 0)'E 8) BC 6 6. O'R Be 6 6 2'8 6 C6 90 4 0 069 60) 0 O10 
aie a6 le 616 6) 0.6 616, 6)(6)'6. 616/41 6 610160 + C6 O06 SOF. A105 61S iM iO 9.8.4.5 6.0 (ee E080) 010 FR Cie 0).6 299) 9 6 29S 6 OG e'Sin's O18 88 <9 


) 


(NH 


and Point Sources 


—J wn 
= 


feces (/ 8 ul u0l}eujyUaIU0g 


n 
SG 
Oo 
-d 
p 
© 
p 
Ww) 
pa 
0) 
0) 
wi 
UO 
— 
Cm | 
“d 
tex 
Le) 
(1D) 
aa 
*& 


FIGURE 21 
FREE AMMONIA 
@e Trib. 


RH11 


R17] | RH12 


RH14 


Steamflow ———___—p> 


RH15 


RH16 


Direction 


Beeceeecveesoceeoe eee sero eeeses ere ee eaeoeersreeeeosereeeee eeoeceeoeceec eo eee eere ese sees eee eeeeeoee 
mBeseeeeseceosceseee ee eeeseeseeeeeeseeseeoeeeeeeeeeseeoeseese . 


[peeeceeecececeees eee eeoeeeeeseeeeeeeeeeeseereseoeeeeeeeseeeeeeee eooereeeeeeeeeeeeeeeee see 


peececeeeeeceoeceeeceoeseevreecereeeece eee eeeeeseeeseeseeereereseeeeeeoeeeeeseeeeeeeees 


18 ORD 0 Ga he iy A ea OD 


See eee eee eee 


eeceeroceee eee eee eee eee eee seeesee eee eseeeeseeree eeoeeceoceeeeeee eee esseeeoeeseeeeeseesesn 


eeoeeoeeeeceeeeseeeseeeeeeesse 


eeoeeeseereeceeees eee eeoee seer eeeeeseeee eevee erceereceece ees eoecewereceo cee erro eee eeeee eee 


. 
eoceeveeeree eee ees eeeeeeeeeseeeeeseeeseeeeeseeseeeeeeseeeeoseee SICKO ROI ICAO CIO IONIC Ip 


eeoceereec cece eee es eeeer ere eee ee ee eeeeeeeseseseeeseseereecseeseeeceseesr eecceeceoee ee ee o ope 
eee ecee ee eee eeeereeeerceseeeseereeeeeeesesreeeeeseeseereeesesesesecesec eececceceeoeeecen eo 
eeeesceceeeceeeeseeroesre esse eereecseeeeesseeecsreseseseseseseeeeoseereeecec AICRCICROICION ICICI. ac 
eeceoeverereceecseecse ee eee eoseeeee eee eee eseseeoeeeoseseceeseseeseeanesceesneseeceos eocecereccoe ees ae o 
eoeecece ere oceeeeerececeeroe ese eeseeeeseseeeseeeeereeeseeereeseeeeeeeeesereeoes eo 


eeoeseerecreeseoceeeveceee eee ee ete eeeseeseeeseoseoseereeeereeoesreesseeeeeeeeereseeoesese eoeeeoevoece 


and Point Sources 


® Trib. 
5 


N 


~ 
fies 1/3 ul «01, es}UaIU09 


* Redhill Creek Stations 


PZ 
ea 
oO 
O 
4 
= 
tH 
a 
4 
G 
<q 
a 
4 
ea) 
i) 
mM 
4 
=o 
=. 
© 
ES 


FIGURE 22 


5.0 


wo (—) 


RH14 


RH15 


RH16 


Steamflow > 


of 


Direction 


——————————ee 


Ser 


RH11 


7 GS A A OD OT ee oe oe ea A a a A 


RH16 


Pe erars eater eterararee eee Scie ceseserecerececsscecserevvcssvccesss COME? Sees... 


da nie Bela ate Oia tae ele eles aisle aera! alalelecelslal es @lajssiele! sale), 16h QD as 6 stelecoleleteves 


RH17] | RH12 


ae Se CG's @ a S08 6)8 8 6 0 6 @ Bele OS ae we 68 SS 


eeu 8 See eo 0 tw 2 6) 6 SiS a) oe e Sie Owe We ee AOS) Oa 


eeoeoeereoereereereereeeeseseeeeeeeseeeeeeeeeee 


eee eer eee eer ee rr esses eseeesseeseeeesesemeses 
ee eee eee reer eresreeeereseeeeseeeesees . 
eee eee eee eer ees eereresesessseses spe 
ee - 
TEOCCEEE ELE Tee LLL 


eeoeoerereeceseeeeeeeeeeeseeeeeee eee eeeeeeeee 


CeoeeeeeeesS eee SeeSeeeeeeeeeeeseeeeseeseeceoseeesvesneaeaeeeeeoseeeoseae eee eee eeeeeee 


RH14 


of Steamflow 


Direction 


RH15 


and Point Sources 


on N = i—) 


fies | /Su) ul Uol}eu}UaIU0N 


wn 
G 
Oo 
- 
py 
oO 
7) 
Ww 
Awe 
113) 
0) 
te 
O 
qo 
a 
“4 
G 
U@] 
o) 
ed 
¥& 


FIGURE 23 
NITRITE 
© Trib. 


Beceseeecereee seers ee eeoeeceoeeo eee eee esc e eee ese ereeo ee eseeeeeeeeeeseseeeoeeseeaeeeseeeeeoene 


RU SE IES EU ZS ET EE SS SEIT PIE 


RH11 


a 


OE GE 6 6 ES ee if ee 


eceeseetreceeeeeeces eeoeecererevoeeeceeeeecereeeeseeoeceeeeeeereereee eee eseeseeeseeeeeseseseeeeees 


R16 


RH174 | RH12 


eoereeee seer eesee reese eeee eee ee eee ese see eeereeree see eeeeeereeseeseresesesreeres aes eee eens 


“ieee 


on eran Cer 


ceoeeeerecrcec ee eee eerseeeeeeessreoeeses Coeeeeoceorreevrecsceesecsereseeerserecesecocserese 0c ofpe 
eoeesreeoeeeceeeecsceceereserceseeecece ee eecececeececes ee cesrereeereoeseeoseeceer ceo sescsesceser e 


° 
° 
. 
° 
e 
e 
e 
° 
° 
. 
° 
e 
e 
e 
° 
° 
. 
e 
e 
° 
° 
. 
e 
° 
° 
ry 
° 
e 
e 
° 
° 
° 
e 
° 
. 
o 
° 
e 
. 
e 
e 
e 
. 
e 
° 
e 
e 
° 
e 
e 
ry 
° 
° 
e 
° 
e 
° 
« 
e 
° 
ry 
° 
e 
° 
° 
e 
e 
e 
° 
e 
e 
. 
e 
e 
° 
ry 
° 
° 
— 


cece ocveeeoceseeeeeeeeeeece eee eseeeeeeeoesr ee ene eae eeeceeoeeee eee eeeeesesoeeeeeseeeee ees 


0 


RH14 
f Steam flow ——_——_—_—_—_—_P>- 


Direction 


te Le Gs) ES ee) 


RH15 


and Point Sources 


n 
S 
ie) 
“A 
rs) 
i) 
p 
wn 
xs 
c) 
cD) 
4 
O 
“4 
4 
on 
Hes 
uo} 
cd) 
a4 
% 


FIGURE 24 
NATUR ATE 
@® Trib. 


(—) w 
e 2 
= 


Te) 
<a 


ffm | / 5 Ul Udl}esjUaIUO) 


oo om am 3 om em wm 8 


ese eer eer eer eee ere eeeeee 
ee 
ecco eee eee e ee eereeeerereeeereeeeeee eee eeeeeeeeeeeeeeeeeeeee ees eee e eer eee eee eee eer eres 


Sia) aie! oli 6! a) 91 6) o)6) 8\ el o/6i eine, ea iale 
EO Oot 
Si oy elie scsi alia eae a) Si el ey sig) eile eel ei aie) ol 0/e/ 8s) ie; 0/6 \a\eia(sielsl sin\wiel sia Gielelelstsie)e 6c e aida Wee wielelsinleiesel elsis Orel ogy e 


coor ererereeeree eee ee eee eeeeeeeeeee eee ee eee eee ee ereoe ee 


eoee eee eer e eee eee eee seeereeeeee 
weer rere eee eer ee eee sr ee eeee eee ee eeeeeeeeeeseeseeeeeeoeeeee eee o 
see ee reese eee eee eee ereeereeeeeeeeeeeeeseeeeeeseseereeeeesere 
eee reer eee eee eee eee eee eee eeeeeeeeeeeeseeseeeeeeeeeeeeseoe 
eee eer eee eeo ese eee eee eeeee 
ee eoeseee eee er eee eeeeerereeee 
ee eee eee eee e er eee e ere eeeeerseeseeseeeeseeeeeeeseeeeee es eeees 
ee ere eer reer es ee sere ee seeeeeeeeeseeeeeeeesesesrereeeeeeeseose 
ec ec eee eee eee er eeeeeeereeeeeeeeeeeeeeeeeeeeeeee eee SESH He ES 
eee eee eee eee eee esses ese ee eee eeHFFeeTHH SHES EHS HHS HEHEHE HHO 


| SN OS ee ee 


2 ee ae en me oe ee Oe ee ee 


and Point Sources 


* Redhill Creek Stations 


e Trib. 


wn —) 
rs = 


wo 
—] 
ad 


TOTAL PHOSPHORUS 


FIGURE 25 


femmes J / 3 ul ud0l}es}UaIUNN 


RH11 


RHI7} | RH12 


RH14 


RH15 


R16 


Steamflow ———— 


of 


Direction 


SIO NO [Or MLOLON SLOT O1OLCT OL OL OD OL OTS (CFO) 0 OO) 0 OLO! OO) 0 O18 001.60 00.0810: e 6) 0 (G1e).6 ©) 6.8)16) 8 0.8 6) 6:6) 8 6.6) 8 6) 6,666 6.6 610 6 6 6 8 6 ele 


BO) O10) C1 CU SHC) COTS OC) 00) OO) 0:01 e! 0) 00) 0 e000 e Oe) O10) 6:0) 600) 6.016. 616..0 0 010 0106 666.0 660 © 6.616 6016 018 6 6)» 00510 6 6 6 e136 eee 
OPO LOS OLS CL OLS TONS NC: OO) O10 O71 0100/8) O10), 61%) O11 O10) |@ 0,10). 0\.6 S016 0105010 6) .0).0 10) 6610 60) .0' 00,6) 6 6 e161 e 00) e616 0 6166 eee s bicelles sh «6 eis 
CDOT ON OLS TSN SNS PLO S 61018 219) 0 10) Oe 0)0 0). 6,0) 0116) .6) 0.66/90) (00 (0''*) C100. 0) 6 (0610 0, © 00 0) 61616 6) 6:10) © 61010 ele 06618) 668066 66 ¢/M ie 6 616 
SP ©) O)O1 010) 0)'6)1 0) C10 016) 6.) 910.00) ©1100 00 (0 e610 00 0 010 616 6) 6 6 © 06) 0 61 6)816 016 6161 6 © 00 0106 6 610 616 6.6 6 6 6 © 016 66 eels 6 6 eee. 
OLS) OL OL SCLC LS SIR) S OC) O81 0) 0) O99 0 CLS OOO) 6, 8) Oc 88'S © 80 eS. @, 0.0 666. 66 60 016 6.9.19 (00 0 0 a 66 0000.6 6 016166 66 6 6 6. 610 e ehh e se sls 
CUCL S LOLS SPL ONO SL OL PO. O10) O16) 0) OOO) 01/018) 81 80 O00 E10! 8% 18:161'0).0) 0106.6) 06 6) 010) 66, 6:16 6106 68 e616) oa) e ble 6 610 66616, 6.6 6 ee Ms e eee 
eooeeeeeer eee eee e eee SeeeeeSSSeeSSEeeeeeeeEeeeEee Deo CSE ESCO HO OOO STOOL COOL eC ORDER OE OB Oe eoe 
OO) SO) 6,0. 00'S: © 9 0: @) 019) O80 06 0) 0 600) 010 ©9000 © 06 06 0. 6 0 6. 0 2 00 6 0 6 616 6 6 6 6 6 0 00 0 06 6.0 © 6 6 © 6.6 6 0 66 6s 6 oe 6s ° 
SOS SHHSHSHESHHSHSSEHSHSSSSHHSESEHESSHSHASHESSCHHEEC HHS HHHOHOHS HOE HEHOHSHO BROOCH OC HOLE CHOLES ESE OES aie Weeds 
© eS STHSHSHSSHSHSHHSSSEHSSEHSHHSHHSSSHEHSHEHEHSHSHSHSFSSEHSHRHEHKSCSOHSHEHSSCASBHOHLHESCHOHHOOLRSEOFR OSLER EL OEES ae = mad 
eoereereereeereseeeeeececeeee eee seo eeeeeZeseeseeceoeeeeeeeeeeeesrereeoeeoeesyeerecerdnoeeeses °° {mee 
COHSSSHHHSSHSHEHSSHEHCSH HOSE HCHSEHEROHHESHHEHOHEHSCHHHEOH HOLE E OOO HOES CSCO HEC LE OCO eC ECO HE SPEC OC eOMEer ee 
eoreeeeeeeeeeeoeeeee eee eee eee eee ELCeEeeeeEesereeeesreoerEeeEEeLeeCeeeeeeoen eB eTee enone oe br, 
S010) OS Se CS 00950) 010 0 O10 |0'@ 6) 0 1610) 6 (8) 6 6 0 6 10 0 6.0160 00,0 0/016 2 0.6 00 6 010 6180.0 6 0 0 8 016 6 6 6 616 ©. 6 06 eee e 6 6 ee Se 


eoeoereeoereoe eee eee eee eeeeee oe eee eEeeeereeoeeeeeeereeEeseeLEeEesesreeoersreeoeeeseereces eee Gee 
eweeereeerereeeeececee eee ee eee ee eSeeeeeeeeeeeeeeeeeEreeeoeoZeeoeeeeosoerereeceeoceree ec eMeeos . 
COO + © 8 OO OS 0.0 6 0.68 COC Ceo eee HEHOOS ROSS EH COE SCE HEHE SCHOVTEFO SCHOO RSS E OER OF CO RCC OC RO Meceeortee 
eoereeeseeeeereeoeeceer eee eee ee eEe eee Tee ereeeeeeeeeeereeeceoeFTesBeeeeeee eB eeseoeoeeees deeooeee 
CLS) O10 0) C16 O16 0 0) C6 000 000 00 6°00. 06 068 OOO CFC CC ECSHE EOS OCH FCOS OCHS EO H OCC OC eC BORO COC CMesbee cece ec 
* ad e@eeevroee 
eoecereceeeeeecece ee eeeaee eee ee SeeeseeeeeerEeeeesreeoeees eee eeeOeO oe ee oe FEET OC Oo H OE OS eeeresenee 
ee e@eeroveeee 
eooecereeeeeoeeeeeeeeeeeeeeF eee SeSeeeTe EFF eoeeeeeeeerereHoereeeererTerereeoeerceoerece Meceeovene 


SOLUBLE PHOSPHORUS 


1¢)) 
& 
1) 
“A 
yp 
10] 
p 
WY) 
AS 
0) 
oO 
i] 
O 
Co | 
od 
“dA 
iss 
49} 
co) 
[ea 
¥& 


® Trib. 


and Point Sources 


w 
= Nas 


Kffiemmemens | / 31) Ul! 


GE om = 3 1 oe 


on S— a- 


2 ee | 


uo!}eujUua9u0g 


RH11 


RH17¢ | RH12 


RH14 


RHi5 


RH16 


SEO aM PLOW 


of 


Direction 


eee ere ee ee eee e eee ee ee ee 
coors e reese ee eeeoeseeereee 
eee e eer ee eee eee eee ee ees 
eee rere eee ees eoereeeseeee 
cee ewe ee eee eee oeereereeoe 
eee ere eee eee er eer eeeeeee 


FIGURE 27: FORO COOMOD Ow COOUGOD On 


eee eee eee eee ere eesee eens 
TOTAL COLIFORM eee ee rere eee ee eee eseeoe 
Si) SueUes Oey Sete’ 2) ect elect ate 

eee eee ere ero eeeereereeobeoe 

soem e eee mee eereeeereeosere 

seer oer ee eeoseee sree eeee 

Ce 

eee eee ree eee eeeseeeeeee 

coer wee ee eee eee eee eeeeee 

eee eee eee ee eeesreeeeeee 

oor eee eee eee eer eeeeeeee 

coe ee eee eee eee eer eeees 

eee eee eee eee eee reese eeee 

eee eee ee eee ese rere eeee 

ee 

eo eee errr oer ree eeeereee 

coe ee ee reer ere sr ere eens 

oor ee eer eee eee eee eeees 

sorcerer eee eee eee erens 


oo eee eee eee eee eree 
oe eee eee eee er eeeee 
eooeeee ene eeerere 
eee eee eee eeereee 
coer eee eee eee 

eee ee ee eee ree 

coe were eres 

oe eee eee eee 


eee eee eee eee eee eee eee 
ee 
eee ere ere eee ee eee eereeee 
coer e ere wee ee eee eoeee eres 
oor erer eee eee oer eee eee reese 
eooeee reer eer eeer eer ee eeree 
eee eee eee eee ewe ee eeeeeree 
cee wee eee eee eee eer eeee 
ooo rere ee eer ee ee eee eeeee 
oor eee eee eee eee reese eee 
coo eee eee eee eee ee eeee eee 
eee eer eer eee eee ee eee eeee 
ore eee eer eee eee eee eeeeee 
ooo ere eee eee eee eee eeeee 
eee rere wer eee ee ee mee eeeee 
eooeee rere eee ee eneeeeres 
ee 
ooo eee eee eee ee eeeereeee 
oor eer ere eee eee eer eeee eee 
eee eee eee eee ere eeeeereee 
ooo eee eee eee eee reer eeee 
oer eerer eee ere eeer rere ereeee 
eee ree ee eee eee eres ee eee 
eee e eee er eee eee e reese eee 
coe eee ee eee wee ee eer eer eee 
oer e eer er eee ere eee eer eene 
cere eee eee eee eee ewer eeee 
oo eee eee eee eee reer eeee ® 
eee woe ere ere eee eeereereene 
ooo r eee eee er eer ere eeeee 
eee ee eee ee eee we eeeeeeee 
coe ee eer eee wee eer ween eeee 
ooo eo wre eee eee eee eree eres 
eee eee eee eee ee eee eeeee 


= 
(2) 
O 


eee eee rere eee e eee eeeeeee 
eoeoeere wee eee eee eee eeree 
see ee eee eee eee ere eeerereee 
eee er eww eee ewer eee eer eee 
eee eee eee eee eeeerererer ree e 
oer eee wr were eer eer eoerer ee ee 


per 


ee 
eee ewer rere ere er ee eneee 
ee 
eee eee eee ree eee er ee eee 
errr ee eer ee eee see eeeeeeee 
ee 
eee eee eee ree ee eee eeeeee 
eee eee eee ere eeeeeeeeee 
ee 
oe eee eee eee eee eeerereeee 
oo eee eee eee eee eee eer eee 
cee eee ee eee eee reer eeere 
eee eee errr eee eee eee ee ere 
oe eee eee eee eee rere eere 
eee eer rere errr wre eee eres 
eee eee ee ee eee erereereesee 


Bacteria 


Giwin,(sin''sco!elwlwisis\ ei niclaiels/eisie aus 
eiialeis|siiajie\ ais; sleieilelsieleleiets) vie 
pivievelsie!s isiejelvieieieleleleis sj elsieie 
SACO EO LOOK a COCICIOIOR LOLOL 
mio; a¥allalelolet els tefelel eile leleis)levele’ale 
alison (aie oi'einlbivileieiiaiieieielbinies 
aisinipiey sielelaluie ereres'nie iaieteteters(s 
ai ciel Ciel elon ie leis) etal eis) 6. s'aiei se 
sivisieielalele)eievsitel miele! elelsiecersiele 
Sieliniei als vaie Ghia ie leiekelevalwieiereiele 
aiaiisiial state alist alSisiieVor ever sisisle eels 
sivin leis isloisisisys) eile si sioleleisieinrs 
IID oc Din 
aiiciiel ela cel'e seis is) oilelollelieieleisisieie 
silsiokalalisietslsteielelelekereleistelslecels 
a aieleva\sifaia\'s\wia ele) sels) alelereiale 
miieieieleYelie/ otelaielalielelisiisielmieie else 
e! sivielavelnvelataletatelaieleteleisiel sis 
Ekajie\ esis fetal'eloi elie eee lelelelelsiereys 
aiaielalsiereisiets sivisleleivleleter hier 
sue el'wlollelsue wislalnislolalsiaisieleleleys 
ai iialis|alateleteselsvasuiele’ visllsis isis! s 
sisi eialolelel ele ialclielle/aisialeleleieleinie 
a/eiaieiele lols! wleleielslekelelejpisi ese 
rivisisiatelallvisis (s/aielocalnivieleiele els 
Sielells sisiel sip leleleleicisielejeis(elets 
sisiielelaiareleiale'w\'viels|ejsiciviaielsis!s 
vicisiolelelelsicilslaloieinleleieieluelere 
Mibieifofelelclshoieisielelel skecoKelaverevere 
aie) 6 lolelni's/'sa'e\e) 4) sieleleieivielve.s 
sislvieis (el aveletelcietslaleieletelsiseieiels 
eidlalolelcie) sila wieieleeietsleleiersic 
sinisiolle Shvielsieisaicielvisvaleleraiersie 
eiel viele vellelviiei sioialeteitolcisieiereleis 
ela falelel vie lalalieieleiele lel slisforeieiexats 
sisheiielle! sieves 6s sietelei eles leye(ei eis 
ore eee eer eer eee ererwrwr eee eee 
elsfoieleloivis\elnislaieierelerelatelereis 
ceoeereveveevr eevee eer eevee ee ee 4 
elallolafavel evel Gist iele lel aveleialaieleie 
“ee PANDELMLLO 
coe ek Hd . sivioialeileleie 
silei'e! o10'ieielie) win siieie 

sialic lolelvlelslielvlelelo(eievelel ololeleie 
picistaleketelsleletetolslelseleleieletercle 


oeoeererer eer ee 


RH14 


Direction of Streamflow —— p> 


SfokelsloloveleKstelelelelsleleloisielelsiia 
10% Coc eee rere ese e sce ccce 
BEIOOISIIOOIOCIOOIOCIOOIORIOCI 

skejsishelelelsleleleleleletelcielele)<ferels 
siolieLslelvloleveloleleieleleieVekelelolels 

ohelciekelelislefelenelolersi elelolersyesoiele 


FIGURE 28: Pietevein chive nor sn iers si eterare nites 


FECAL COLIFORM OCOD O OOO os 


eoreceores eee eos eee ee eee oe 


eooreee eee ee eo ee eeeeeeee 

ecoeceereeeevresces ese eee 

e@eeceveeereeo ee ec oe eee ee eeee 

eoeteorvroereeeeeeeeeer ere 

eoeeeerc ee ee eee eerese ee eee 
* eoereeoeeseereeseeoeeeeseeeeee 

eevee eceeeaeeeeaereeeetoeee st 
eoeereeeoes ee eeee eee eee oe 
eoeceevreererseeeeoceoeeee eee 
eveoeeevceereeoee eee ee & OO 
eooeceereereee see eo eee eee oe 
eeereeerer ee eosee eee eee ee 
oer cseereereeeeeoeseeeeoeeeesn 
eeoceeveereeoeceoeeoe cee ees 
esecee ce eee ee oe eee ee oee 
eeerereereeeceecereoeeee eee 
ec oeeeeoceeee ee eee ee ose 
eeeoeoeereceoer eee eee eee 
eosceeceeoeoer ee eeeoee eee 
e@ereceeeroeoeeeeeereereeed 
ceo eereeee eee eee eee 
eocoeereeeoeeeeeeoeesee 
ecereeoeeeeoeseeeeoerece 
eseeeceecevenreee ee 
cooeeoeoereee eee eos 
ceeeeeoere eer eeeee 
eeepeocee eo eee see eee 
cee eeeeoee ees eee ee 
ceeeceoeeeoeeeee eee 
eeoeeveeeeeeee eee 
eooceeeceeeeeeeee 


eooeeeeeeeeeees 
eoceeeeerecees ere 
eeeeeeeoee eee 
eeereseereeeeeee 
eerereoeereereeee 
corer eeeeereoee 
eooceereereeeoe 
eececeeveeoeee 
ceoeeeeeese 

Seleieisisiec Ws 
ceeovoeereeen 
ceoerceecerevees 


eoeeeeoee 
eeeceseeeres 
eecoereecee 
eecoeecee 
eoeeceecoe 
eceeoceoee 
eevesce 
eceeve 
eee eee 


eeoeseee oreo een ee eo Om ee oe 
cee eeeoere er eoeeo eee 
ereceesceeeeoeeeereeene 
eoe oe eee reese eoeeecece 
ee ecereceo rece ee ese reese 
ceoeeere soe ee eee aeeese 
eorecer eee ese ee eee eos 
eoeceer reese eee ee ooese 
cov eewrereoeeereeeeeeeeoe 
coe eee eo eee eee eee eeoeee 
eroeoereeo eee ec ees ere eer ee 
eeoece roscoe eee eseeeoe ee ee 
eooereeceec eee eee eee oes eee 
eoeceree esr eee eee er eee ee oe 
eoereoeece cece sees eoeoeeereece 


oe tke ec 
6 5 16s Or hz 6 
C.F 19 02 Ge oe 
Tae ee Ieee Ua 
o ee e@ @ @ 
Caer uae Jit ese | 
ee ae ee ws 
Oe es ie S16 
e e oe e@ @ 
0 = 16 5 OE e026 
tee eee eset caer 
e 0 @¢ e 6 
ae Sian eee rear 
eee San peta Doan 
ie ek Ieee eee | 
tear sen eee Tea 
es 05 05 eo  @ 
Ce ee Oy | 
oo 6 re: 6 y's 
Cr a ee ee | 
Os OL ONT Cae 
OF to @ = e108 
O28) 2 ele 8 
0 e228) hese 
C207 @ 2 oO. 
Te oe eee a 
ee e@ @ 
° 0 @ @ 
ee e@ 
ee e 
ee 
* 
e 
° 
e 
° 
° °@ 
ee 
ee 
ee 
oe 
eo © 
ee 
oe 
e 6 


coceeceoere eee eeoeeeeeeoee ee 
ceocrereoeecereer ese oer ee oe eee e 


per 


8 eeoeceoeeeveeeeeeeeveevee ee & & 


Bacteria 


Ma eeceoereercereeseeoeweeereeeee 


SOOO OPO SOD OOOO DOO UDO 
10 TODO OC ODD OOO DU OOOO GUC 
JEDOD EC ODO CONS CODON DOG 

RO COCO O OOD DOU ODOC OOD 

SOG OC DO OO DO OOO OC OSC 

HOOD ODO OOO CO OUT OOOCODO 

c) eoeoeeeeeeeeeeeeeeeee eee @e 
SOb On OOOO AD OODOGOOGO OS 

SOOO ONO OOO UG DU COE Ue 

aieiekeicnciekelaioleleleicieieieicicioiele 

SHOU O OCOUCO OOO DOD OH OEUaD 

yooouCdC DOO OCU OSU OnmOR 

SOND Uo BOD OOO OO OGGOHOG 

SO CU CAD DUC DUO NIECE OCOT 

ReeuebeiencleVeiciolstetateleleieisis oieteke 
® Co) 0) 8..8) 8). 0: O80), 0.8) 2) 0 8): 6 610. Oe BP 
SoHo oO pS OOCMU CUO OOCOOr 

SOO ODO OC OUD COO OU OOO ONES 

SHO AO DOU COU COC DOD OOO UC 

SOO Gdn OO ONG DOU OOOO OOOO> 

SOS CO OOOO CODU CONSE OU Dot 

SOD Ooo ROO OUCH COCO O MNES 

nso do DO OOUOO OOOH DO Or 

S56 CORO OO ODDO COU MOS 

Sei theveisicloleisioiele sieteiiciekoioie 

aCOUOD OOD CODD OD OO OOde 

BoCU GOO ON OOD OOOUS Godnc 

HOBO ORO USCUR OUD OCU GOOG 

TOOTS DOU DOC OCOD OOOO 

Sod DOU COU OOD ODDO OOO 

Goo oO GOGO DON DOU RUOUS 

Hoe poo oUH BOO LU ao hooUutd 

SONU DDO COODOO EON OO GOO 

Bickoweheiedciciolekevevereiercislorskeroieie 

SOO OOOO UO O OU DOO CUOUC 

SOO DOCS OOO OOOO OOOO OOS 

SO OOOO O00 OD OO MODUS DOG 

Sono OCOD CUO UU COO mUIeG 

SO eU REO OU DO UO UO ODO DOTOT 

miaiorekek otctelclololer eter akelekecekein ick 

SO COME COCO UODD DOUG 

FOOOOU DUO OUUCUC OOO UG ON 

SHIN DEON OOOO COU OdOOUT 

“PT ANDELL Lee 

., oeee . eoeeeoeovee 
SGG0S BOO OGO ba Sos DoUonG 

SO OUT En O DOU OUD DOnO tO dS 

euevhenedsGelersisiclloieleteretetetoloicle 


RH15 RH14 RH18 | RH12 RHT 
RH13 


Direction of Streamflow ——— > 


Bacteria 


FIGURE 29: 
ENTEROCOCCUS 


RH14 


oo eee eee eee oes eer eeeree 
woe eee ee eee eee eeer ee eeee 
eee eee ee eee errr ereeeeee 
ore eee errr esos ee sree reese 
eee eee rere eer eee ene eoee 
ee 
eer eee eee ee eereereoeeeeee 
ooo ere ee eee eee e ere eee sees 
coer eee ree ee eeeresee ° 
eee errs eee reer esree ene Geo 
coer eee ee eee eee eereeesers 
eee eee eee see eeeeeseeeeeee 
coe eer ee ee eee ee eeeeeee 
oor erro er eee eee e eee eeree 
eee eee eee re eee eee eeeee 
eee eee ee eee ewe meee eresere 
eo eer eee eee eee roe ee eee 
eee reese eee eee eee ee esos 
eee ere we eee eee eereeeeee 
oo eee eee eee eee eeeeeeeoee 
ooo eee ee eee ere reeee ees 
eos eee eee reese eererereseeos 
coe eee eee ee eee eereeeeee 
eee ee eee eee reer ee eeeeee 
eee eee eee ee eereeeereesee 
eooee rere seer reese eeeeeeee 
coe eee ee eee eee ereeeeees 
oe ee eee meee ee eee eeeereee 
CY 
eee ee ee eee eer eeeeeseeeee 
| 
eee eee reese ero ren eee eeee 
coe eee ee ee eee eee eseeseoe 
eee ee ee mem eee weeseereeres 
Ce 
i 
ee} 
eee eee ee eee ee er weer eee eee 
coe eer eee seer eee ereeeee 
cee ee ee we ee we wwe meee eee eeee 
ee 
ee 


ey 
ee? 
ey 
cee ee eee eee e eres eeeesee 
ee 
oor eee ee ere eee wr eerereee 
ee 
eee ee eee eee eee eer eee eens 
ee 7 
ed 
ee 
ed 
ee 
eee eee eee eee ewer eee eene 
ee 
eee ee eee meee mw eee eee eee 
eo eer eee mee ee eee eee eeee 
Ce  ? 
Ce 
ee 
ed 
coe ee ee ow eee ee eee 
ore eee eee wee 


ee 


eo ee eee eee eee eer ere eere 
ee 
C16 0. 5 be © 6: = be S 6 8 66 hee Us Ole 
CC 
ee 
ee 
Ce 
ee 
Ce 
ee 
ee 
i 
ee 
ee | 
ee 
ee 
eee ee meme mee weer eeeerene 
ee 
ee 
es 
Ce 
ee 
ee 
ee 
$4) 6 @5)s Urs 6&6) 0) 010 a 8186) 6 46 6 
SRC EKRCT OP SReerRBeee see 
ee 
cee rere rem reer eee ereee 
Ce 
ee 
Ce ed 
ee 
DG meee 66 e5 eelmia 16 6 eve Slane = 
Ce 
ee 
ee 
Ce 
ee 
eee rere rere reer ererse sees 
CC ee 
Ce 
ee 
Ce 
ee 
ee 
ore ere ere er eee reese eees 
coe meee erro wee eerereereree 
ee 
oo eee eee ere eee eee eeeeee 
 ) 
eee ee ee eee eee eee ereeeseoe 
a 
oo eee ewe er eee eee eeeseee 
eee eee eee ere eee eee ee eee 
coe w ere eee eee eer ee reser 
eee eee ee eee eee eee ee eee 
ooo were er eee eso reer eeeee 
Ce 
Ce 
eee eee eee eer eeer eee eeeee 
OOS IY. RD ik BIG Re Oy 
eoee . coer eres 
ooo rer ee eee eee eeeeseree 
coe ere ore eee eer eer eeeee 
eee ere e reer essere seeeeee 


Direction of Streamflow ——— » 


te ner a os santa ee ee ee 


eceree eer ee ose eer eereevree 

10% coe eo eee ee ee see eee ee eees 
eceeser ees eee ese eee eeee 

coerce eee ee eo eee ee ee sees 


FIGURE 30: OO DONORS 
BACKGROUND COLONIES {WWW uN AIoLN 


Sie lalslolsleleleleloleislclelelelcicisisic 
. aie telereleictolsiololols\ shale telslelsisiele 
ioleveleiolslstslisicisiaisisleleterelsiele 
aioiele telcos leleretelslslaleieici(eisieiele 
Sielelseleicloleislciaisisiereketeleleleiets 
Bisjioleleleielevelsielels is velelaliel clei stele 
siolelolotolatelcicisicisionetcletelovelcle 
Siclelc elelslaisieleleisiaisietelsiels (eles 
elslclvieleleleieisleleielereloleietelalcis 
A oo Did 6 Gidie OS Gidinio oiio ico 
® e@ceeeeseee eee ees en eeees 
bSidinio doc Doo aucidclociaicicisc 
SHO MOCO DinGin Giomicia noc 
SOOO OOD OO oO OU OIOOs 
: DIGIGHIG SIO GOIN oa SiS miG OU OID 
sisheveleleleleiclalcloloheietsheleretelelels 
i elolcicleisiioleleleiaiaietele ls leicielel sie 
10 5 err ece eee eee ees er es eeeone 
aielelelelelslelelelelolelsicietele\clslelele 
wie lelshelaleilelnlelelalia(lelseiieiaisls|s 
eieleisielelalic(s\siolaleisielieicis\isleilels 
: eielsiisiolinlisUeleloictslelsfolelel olslaliorala 
i sistololsielele loielstelalisielslelekelslcle 
Bickle lololclcreloislolslolsNelone taleleletere 
sieleieleistelelelelsioleleleiiclsicialslicisitc 
: siclelelatniclelinicleieivisiel sicilviolelcle 
Sooidionmcnooo moc clon clic aoc 
elokeilolel silt [s) olinitsWolataivistelslatals 
Sloreletalelalslisiaielotelelnicheliclelsitolets 
aioialieiel(siisielicielelsiclsieiefel(stelieieils 
siesole olailalielioletel’elclellelieiia)clelalelcie 
sielielolelsiislololelsiclaleteieilelotshs\ele 
wleKelaicleiele oieieleielisisloisieicieloleis 
2 @oeeeeeereeeeeereeeereeeeee @ 
pIGIGInIOIN O1O A CIO Id GOlOIDIn Gigicliaic 
t siisleleiailelele|(elsleleleisieleilsiie lelels te 


_— 
ew i Silalele elele elelleleleieleleiasiel sivislelere 
Q. 


eeerereeceeerereesee eer eo eee 
eeccereereeoeceeeecece eee ee eee 
eeoceeeoere eer eee ee eo eo © 8 


eceeereereceereceoeereseeceeee eee 
eceeeeeecer eee eee eee eoeeee 
eeereeerereorovoeereeeeeceeesee 


Bacteria 


— 
wn 


ceoereeoer ere eee ee ew we er ee ee 


Ee 
° 
. 


Ce 
ececeee ese eee se ee eee eee 
eooe ere e eee rere eee eees 
eecec eee eee er eee ee eee reese 
eeoereceer er ee seer eee e seve 
CC 
eecceeree eo eee one eee eeeee 
eeoerceeee ee eer eoeer eee e sere 
coerce ee sree sees ere seers 
eececceee ere ee oe eee eo eeseoe 
eoeece rere eee seer eo eree 
correo oe see eee oer eee eosee e 
ecerscececsce errs e eer e sere 
eooeree rere eee eee ese eeree 
i 0.6, 78 S'S 9186: 6) 8) ©. 6) 2 0 OD6 0 2.0 B'S 
eeoeecees eee eee reoerereeeeoee 
ee 
eee eersc oc ee eee oe ee eeoeree 
eee ecer eee oee eee oe ee eee 
eoecee oe ee oe esr eeeeereeee 
eeeceeeerereoe eer ere eres eee 
eoecerece ere ere eoereeseere 
eoeere ore ee ere rere re oee 
eceeceescee reece ereeeoee 
eo eec eee oer e eee eee eeerene 
ee oer e eo eeeee 
siesicl dis RMT p Bidid clsiciere ciel chen 
eee 4 eeeoeeeee 


eoerecerereer eee ee ee oe we ewe we 


eooerereeere ere eee ree eee eee 
eee ee 


eeoerveeer eee e eee eo eo 


R14 


Direction of Streamflow —-——— 


APPENDIX II 


Summary of Analytical Data 


Table 3-l(a) Water Quality in Redhill Creek 


Parameter 
Suspended Solids 
Total solrds 
Conductivity 
Turbidity 
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COD 
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Nitrogen 
Nitrite 
Nitrate 
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Phosphorus 
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Note: 
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(in mg/1) 


RH14 


Table 3-1(b) 


Parameter 
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Aqueous Heavy Metals in Redhill Creek (mg/1) 
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Table 3-l(c) Bacterial Data in Redhill Creek (# per 100 ml) 


Parameter RH6 RHIL RH12 RH13 RH14 

REALS 

Total 720,000 4,600 3000: “12,000 "42,000 

simone) 

Background 2,630,000 51,000 26,000 250,000 160,000 

157.000 

Colonies 

Fecal Coliform 20,800 130 200 25:0 L,500 L3 
Fecal oO 0 90 280 350 680 88 
Streptococci 

PC/ TS) Ratio ive 4 my ik ei Tee it we 


(mean calculated as Geometric means) 


Note RH6 is at Barton Street 
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Table 3-2(a) Chemical Analysis of Leachate and 
Surface Runoff 


RH16 RH17 RH18 WRH19 
Suspended Solids x 166 430 199 35 
Ss 110 650 180 26 
Total Solids x 10,950 8,600 8,000 4,820 
Ss 200 1,200 2.700 1,600 
Turbidity x 42.9 8.2 25 19 
s 62.8 6.8 14 rhe. 
Chloride x 2920 1614 2,800 1720 
s 873 328 2-130 85 
Alkalinity x AGL 70 4,840 3,670 2,750 
s 829 763 1,026 180 
pH x 7.99 7.88 8.38 0.3 
s My Ye eid .16 ae 
Conductivity x 16,200 12,100 11,450 8,970 
s 4,260 100 3,600 160 
BOD, x seek 280 110 295 
s 24 210 53 21 
COD x 1630 2660 1200 1870 
Ss 796 1390 380 290 
Free Ammonia x 263 450 120 280 
s 55 100 32 52 
Total Kjeldahl x a23 657 147 320 
Nitrogen s 61 160 27 60 
Nitrite x .08 .09 S12 .05 
Ss 205 201 .10 0 
Nitrate x oa 215 v1? 1 
s .04 207 .04 0 
Total Phosphorus x 2.68 alee 2.06 1.87 
s .79 7 a7 ees 
Soluble x 1.04 4.6 .46 .04 
Phosphorus S yeh) AL) Be 0) noe 


Arithmetic Mean 
Standard Deviation 


Note: x 


nO KI 
oil 


Se ye 


Table 3-2 (b) Bacterial Analyses of Leachate and 
Surface Runoff 


RH16 RH17 RH18 
Total Coliform 70,000 35,500 290,000 
Background Colonies 1,900,000 925, 000 8,800,000 
Fecal Coliform 970 10 19,000 
Fecal Streptocci Cauley) 257,700 32,000 
FC/FS Ratio La .00 Ae) 


Means are calculated as Geometric Means 
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